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deﬁned as J-phase (loss of joint space), erosive joint as E-phase and
remodeled joint as R-phase (irregular, sclerotic subchondral plate).
To validate the OHOA-MRI scoring system, intra-reader reliability was
assessed on 6 MRI scans, measured with single measurements (ICC,
95% conﬁdence interval (CI)). Validity of MRI features versus US was
tested with Spearman’s rank correlation coefﬁcients, ø (p-value). With
Generalized Estimated Equations associations between MRI features and
pain per joint were calculated to account for within-patient effects, age,
sex and BMI. Results were given in odds ratios (OR) with 95% CI.
Results: Thirteen patients (81%) had erosive OA (EOA). The ICCs for
synovitis, erosions, osteophytes and BML were good to excellent (range
0.66–1.00). Any/moderate-severe synovitis was seen in 98%/43% of joints
on MRI, respectively, compared to 39% greyscale synovitis on US. BML
was seen in 27% of the joints, OP in 77% and 99% of the joints on
MRI and US, respectively. MRI was not correlated with US grayscale
synovitis (Spearman’s ø 0.02, p = 0.79) and only weakly with US OP
(ø 0.16, p = 0.07). The correlation of MRI with radiographs was weak
for OP and erosions (Spearman’s ø 0.35 (p < 0.001) and 0.33 (p < 0.001),
respectively).
Pain was associated with the presence of moderate/severe synovitis
(OR 2.4 (95%CI 0.1–3.2)), BML (OR 3.5 (95%CI 1.6–7.7)), erosions (OR 4.5
(95%CI 1.7–11.9)) and OP (OR 2.4 (95%CI 1.1–5.3)). Having BML on MRI is
associated with J- or E-phase presence in that joint (ORs 5.0 (2.2–11.4)
and 36.4 (5.1–260.3), respectively), however not with an remodelled
joint.
Conclusions: The OHOA-MRI scoring system is reproducible and valid.
MRI detects more synovitis ompared to US, but less osteophytes.
Presence of moderate/severe synovitis, BML, erosions and osteophytes
are associated with pain per joint. BML is associated with having an
(pre)erosive joint, but not with a remodelled joint, suggesting that BML
could be part of the process in EOA.
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Purpose: Central erosions in the hand and subchondral bone attrition
(SBA) of the knee have similar appearance and may share a common
systemic or genetic predisposition. We therefore sought to examine
whether erosive hand osteoarthritis (OA) is associated with MRI-deﬁned
SBA of the knee.
Methods:We included 1246 participants from the Framingham Offspring
and Community cohorts with available posteroanterior hand radiographs
and knee MRI (1.5T; sagittal/coronal proton-density weighted turbo
spin-echo, sagittal T1-weighted spin-echo). Two investigators (IKH, PA)
scored the bilateral distal interphalangeal (DIP), proximal interphalangeal
(PIP), metacarpophalangeal (MCP), thumb base and wrist joints for
radiographic hand OA (Kellgren-Lawrence grade (KLG) ≥ 2) and central
erosions according to the OARSI atlas. Subchondral erosions were only
present in DIP/PIP joints, and our deﬁnitions were therefore based on
presence of erosive and non-erosive OA in these joints. We deﬁned
erosive OA as ≥1 DIP/PIP joint with KLG≥2 and central erosion in the
same joint, and non-erosive OA as ≥1 DIP/PIP joint with KLG≥2 and no
central erosions. The control group included those with no DIP/PIP OA
(i.e. including those with no OA and those with isolated MCP, thumb base
and wrist OA). Two musculoskeletal radiologists (AG, FR) scored the knee
MRIs for presence of SBA (grade 0–3) using WORMS in 10 subregions of
the tibiofemoral joint and 4 subregions of the patellofemoral joint. Any
SBA was deﬁned as ≥1 subregion with MRI-deﬁned SBA grade ≥1. We
examined the association between presence of erosive or non-erosive
OA and presence of any SBA using logistic regression with Generalized
Estimating Equations (GEE) to account for correlations between two
knees within one person (no DIP/PIP OA as reference). We also explored
the association between the number of erosive and non-erosive DIP/PIP
joints (in the same model) and presence of SBA among all participants
in order to assess the effect of erosive joints while taking into account
the number of non-erosive joints as a proxy for the burden of hand OA.
The analyses were repeated with the number of SBA as outcome variable
(Poisson regression). All analyses were adjusted for age, sex, and body
mass index (BMI).
Results: The 1246 participants (735 women) had a mean (SD) age of 63.8
(8.8) years and a mean (SD) BMI of 29.0 (5.8) kg/m2. Erosive and non-
erosive DIP/PIP OA were present in 127 (10.2%) and 461 (37.0%) persons,
respectively. In those with erosive OA, the median (interquartile range;
IQR) numbers of erosive and non-erosive joints were 3 (1–6) and 5 (3–8),
respectively. In those with non-erosive OA, the median (IQR) number of
OA joints was 2 (1–4). SBA was present in 37.6% of the knees, and the
median (IQR) number of subregions with SBA within the affected knees
was 2 (1–4).
Participants with either erosive or non-erosive DIP/PIP OA had more
SBA of the knee compared with participants with no DIP/PIP OA (table).
Participants with erosive OA had also signiﬁcantly more subregions with
SBA than those with non-erosive OA (RR 1.33 95% CI 1.00–1.76). We
found no signiﬁcant association between the number of erosive DIP/PIP
joints and SBA when we adjusted for the number of non-erosive DIP/PIP
joints (table).
Analyses with exclusion of those with isolated MCP, thumb base and
wrist OA from the control group gave essentially the same results.
Conclusions: Erosive and non-erosive DIP/PIP OA were associated with
MRI-deﬁned SBA in the knee. The stronger association seen for erosive
OA compared with non-erosive OA seemed to be confounded by greater
disease burden in those with erosive OA. These results suggest an
association between hand and knee OA, but there was no evidence
of a systemic link between hand erosions and knee SBA.
Table: The association between erosive and non-erosive hand OA and
MRI-deﬁned SBA of the knee
Any SBA (logistic regression with
GEE)
Number of subregions with SBA
(Poisson regression)
Crude OR Adjusted OR (95% CI);
p-value
Crude RR Adjusted RR (95% CI);
p-value
Presence of erosive and non-erosive DIP/PIP OA vs. no DIP/PIP OA as reference (one model)
No DIP/PIP OA 1.00 1.00 1.00 1.00
Erosive DIP/PIP OA 2.11 1.55 (1.04–2.33);
p = 0.03
2.36 1.67 (1.21–2.30);
p = 0.002
Non-erosive DIP/PIP OA 1.77 1.44 (1.11–1.86);
p = 0.005
1.60 1.25 (1.00–1.57);
p = 0.05
Number of erosive and non-erosive DIP/PIP joints (one model) among all participants:
Number of erosive
joints
1.02 1.00 (0.92–1.08);
p = 0.97
1.06 1.03 (0.98–1.09);
p = 0.25
Number of non-erosive
joints
1.10 1.07 (1.02–1.12);
p = 0.004
1.08 1.04 (1.01–1.07);
p = 0.007
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Purpose: Conventional radiography (CR) depicts only late features of
hand osteoarthritis (HOA). To early diagnose and detect response to
therapy, other imaging techniques are needed that visualize soft tissue,
cartilage and bone in multiple joints with sufﬁcient detail. This is
particularly difﬁcult because multiple smaller joints are affected. The
techniques should be valid, reliable and responsive. We therefore
systematically reviewed the literature on information about validity,
reliability and responsiveness of imaging techniques for HOA.
Methods:We systematically searched Pubmed and Embase up to October
2010. Studies were selected if an imaging technique was used to assess
HOA and quantitative data was presented on validity, reliability or
responsiveness. Articles presenting only data on CR were excluded. The
methodological quality was assessed by the QUADAS for validity, the
QAREL for reliability and the COSMIN for responsiveness.
Results: 13 ultrasound (US), 3 MRI and 6 scintigraphy studies were
eligible out of 461 unique records. US validity was evaluated in 11
studies but none used an external criterion (gold standard). Construct
validity using CR as comparator (n = 6) resulted in: moderate agreement
for osteophytes (ú =0.51) and joint space narrowing (JSN) (ú =0.44);
sensitivity of 0.72 and speciﬁcity of 1.0 for erosions; signiﬁcantly more
(c2: p < 0.05 and GEE model p = 0.01) erosions and osteophytes on US;
and R2 of 0.62 for cartilage thickness when compared with joint space
width. Greyscale synovitis (GS) and power doppler signal (PD) showed no
agreement with joint pain (ú =0.10–0.14 and ú =0.06–0.16; n =2), while
increased OR’s (4–5) were reported in 1 other study. 2 studies compared
